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SUPPLEMENTARY AIR ASSEMBLY FOR AN downstream of the throttle plate of the at least one cylinder , 
ENGINE and the flow of air is directed into the intake port of the at 

least one cylinder for combustion within the combustion 
REFERENCE TO RELATED APPLICATIONS chamber . 

5 In a further exemplary embodiment of the present inven 
The present application claims priority from U . S . Provi - tion , an internal combustion engine includes a crankcase 

sional patent application Ser . No . 62 / 129 , 183 filed Mar . 6 , including a crankshaft and at least one cylinder coupled to 
2015 , the subject matter of which is incorporated herein by the crankcase . The at least one cylinder defines an internal 
reference . combustion chamber . The engine further includes a throttle 

10 body assembly with an inlet and an outlet fluidly coupled to 
BACKGROUND OF THE DISCLOSURE an air inlet of the at least one cylinder . The throttle body 

assembly also includes a body portion and a throttle plate 
The present disclosure relates to a throttling mechanism movably coupled within the body portion . The body portion 

for an engine and , more particularly , to a supplementary air includes a plurality of apertures . The engine also includes a 
throttling feature for supplying air to a supplementary intake 15 supplementary air inlet fluidly coupled to the intake port and 
air circuit of an internal combustion engine . configured to receive air through at least one of the plurality 

To increase the efficiency of an engine , for example , when of apertures of the body portion of the throttle body . 
the engine is operating at low load or idle , faster combustion In another exemplary embodiment of the present inven 
burn rates may be achieved by increasing turbulence in the tion , a throttle body assembly for use with an engine 
combustion air entering the combustion chamber . By 20 includes a throttle port configured to fluidly couple with an 
increasing the turbulence of the combustion air , better air intake of the engine and has a body portion including a 
fuel - air mixing may occur . plurality of apertures . The throttle body assembly also 

For example , as shown in FIG . 3 , an internal combustion includes a throttle plate movably coupled within the body 
engine 1000 includes at least one cylinder 60 with a com portion and an outlet port coupled to the body portion and 
bustion chamber 100 therein , an air inlet 120 , and at least 25 positioned adjacent the plurality of apertures . 
one intake port 140 . A throttle body assembly 200 has a body The above mentioned and other features of the invention , 
portion 240 and a throttle plate 260 , and a supplementary air and the manner of attaining them , will become more appar 
assembly 400 includes a supplementary air inlet or port 420 ent and the invention itself will be better understood by 
and an air tube 440 for introducing a swirl into the com - reference to the following description of embodiments of the 
bustion air to increase turbulence when engine 1000 is 30 invention taken in conjunction with the accompanying draw 
operating at low load or idle conditions . An idle air control ings . 
valve 500 may also be provided to control throttle at 
supplementary air inlet 420 . More particularly , in some BRIEF DESCRIPTION OF THE DRAWINGS 
embodiments , a flow of air travels through air tube 440 and 
air inlet 420 and into the intake port 140 of engine 1000 . 35 FIG . 1 is a perspective view of an illustrative two - cylinder 
This air flow is not modulated by the throttle of engine 1000 , internal combustion engine ; 
but rather , by the separate idle air control valve 500 . An FIG . 2 is a cross - sectional view of a cylinder head of one 
engine control unit may be electrically coupled to idle air of the cylinders coupled to a throttle valve of a throttle body 
control valve 500 to control idle air control valve 500 based assembly of the engine of FIG . 1 ; 
on predetermined parameters and / or conditions of engine 40 FIG . 3 is a schematic view of three cylinders of an internal 
1000 during operation . combustion engine each having a prior art air assembly with 

an idle air control valve ; 
SUMMARY OF THE DISCLOSURE FIG . 4A is a schematic view of one cylinder of an engine 

of the present disclosure , including a first embodiment of a 
In an exemplary embodiment of the present invention , an 45 supplementary air assembly which includes a supplementary 

internal combustion engine includes a crankcase including a air inlet fluidly coupled to the throttle valve of the throttle 
crankshaft and at least one cylinder coupled to the crank body through a supplementary tube ; 
case . The at least one cylinder has an intake port and defines FIG . 4B is a schematic view of one cylinder of an engine 
an internal combustion chamber . The engine further includes of the present disclosure , including an alternative embodi 
a throttle body assembly with a throttle valve coupled to an 50 ment of the supplementary air assembly of FIG . 4A which 
air inlet of the at least one cylinder and a throttle plate . includes a supplementary air inlet fluidly coupled to the 
Additionally , the engine includes a supplementary air inlet throttle valve through a tube ; 
fluidly coupled to the intake port and spaced apart from the FIG . 5A is a perspective view of the throttle body of 
throttle valve . The supplementary air inlet is configured to FIGS . 4A or 4B having a throttle plate and a plurality of 
receive a flow of air from a location downstream of the 55 apertures extending through a wall of the throttle valve ; 
throttle plate when the throttle plate is in a fully closed FIG . 5B is a further perspective view of the throttle body 
position and the flow of air is directed into the combustion of FIGS . 4A or 4B shown in the open position and exposing 
chamber through the intake port for combustion therein . the plurality of apertures ; 

In another embodiment , an internal combustion engine , FIG . 6 is a cross - sectional view of the throttle valve of 
comprising a crankcase including a crankshaft ; at least one 60 FIG . 5A , taken along line 6 - 6 of FIG . 5A ; 
cylinder coupled to the crankcase and having an intake port FIG . 7 is a schematic view of three cylinders of an engine 
and the at least one cylinder defining an internal combustion of the present disclosure including a second embodiment of 
chamber ; a throttle body assembly having a throttle valve a supplementary air assembly which includes a tube extend 
coupled to an air inlet of the at least one cylinder and ing from a throttle valve of one cylinder to a supplementary 
including a throttle plate ; a supplementary air inlet fluidly 65 air inlet of another cylinder ; and 
coupled to the intake port , wherein the supplementary air FIG . 8 is a schematic view of four cylinders of an engine 
inlet is configured to receive a flow of air from a location of the present disclosure including a third embodiment of a 
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supplementary air assembly which includes a tube extending such that when a portion of air at air inlet 12 of engine 2 is 
from a supplementary air inlet of one cylinder to a supple - received through apertures 32 , that portion of air flows into 
mentary air inlet of another cylinder . outlet 28 . 

Corresponding reference characters indicate correspond Referring still to FIGS . 4A - 6 , an auxiliary or supplemen 
ing parts throughout the several views . Unless stated other - 5 tary air circuit or assembly 40 is fluidly coupled to throttle 
wise the drawings are proportional . body assembly 20 and intake port 14 of engine 2 . Supple 

mentary air assembly 40 includes a supplementary air inlet 
DETAILED DESCRIPTION 42 and a supplementary air tube or hose 44 . Supplementary 

air inlet 42 is fluidly coupled to cylinder 6 of engine 2 and , 
The embodiments disclosed below are not intended to be 10 more particularly , is fluidly coupled to intake port 14 to 

exhaustive or to limit the invention to the precise forms provide air to combustion chamber 10 via intake port 14 for 
disclosed in the following detailed description . Rather , the combustion at low load , idle conditions , or at other operating 

conditions of engine 2 . More particularly , when engine 2 embodiments are chosen and described so that others skilled 
in the art may utilize their teachings . It should be understood operates at low load or idle , throttle plate 26 may be nearly 

15 closed ( e . g . , throttle plate 26 may be positioned in a first that the invention may have application to various types of intermediate position B ( FIG . 6 ) because there is no input engine - driven equipment , such as , but not limited to gen to the throttle . However , air is still needed within combus erators , construction equipment , utility equipment , all - ter tion chamber 10 to maintain operation of engine 2 even at 
rain vehicles , motorcycles , watercraft , utility vehicles , idle . low load , or other conditions of engine 2 . 
scooters , golf carts , automobiles , aircraft , and mopeds , or 20 As shown in FIGS . 4A - 6 , illustrative supplementary air 
any other device or vehicle with a spark - ignited , four - stroke tube 44 has a first end 44a coupled to supplementary air inlet 
engine . 42 and a second end 44b coupled to outlet 28 . In one 
An illustrative embodiment of an internal combustion embodiment , supplementary air tube 44 is positioned within 

engine 2 is shown in FIG . 1 . Engine 2 includes a crankcase an outer sleeve 46 . Supplementary air tube 44 is configured 
4 and at least one cylinder 6 . Illustratively , engine 2 includes 25 to receive a flow of air at air inlet 12 which flows through 
two cylinders 6 in a V - shaped configuration , however , supplementary air inlet 42 , into intake port 14 , and then into 
engine 2 may include any number of cylinder ( s ) 6 in any the combustion chamber 10 for combustion therein . When 
configuration possible for cylinder 6 . Each cylinder 6 the air flows through supplementary air tube 44 and into 
includes a cylinder head 8 defining a top end of each supplementary air inlet 42 , the turbulence of the air 
cylinder 6 . An internal combustion chamber 10 ( FIG . 4A ) is 30 increases , which may increase the combustion rate within 
defined within each cylinder 6 and is configured for com - combustion chamber 10 . 
bustion therein during operation of engine 2 . Referring to FIG . 6 , in operation , when engine 2 is not 

Referring to FIGS . 1 , 2 , 4A , and 4B , each cylinder 6 also operating , throttle valve 22 is closed and throttle plate 26 is 
includes an air inlet 12 for supplying air to combustion positioned in the fully closed position A . Illustratively , when 
chamber 10 for combustion . Engine 2 also includes at least 35 in the fully closed position A , throttle plate 26 extends 
one intake port 14 and an exhaust port ( not shown ) . Air inlet between top and bottom walls 24a , 24b of body portion 24 , 
12 and intake port 14 facilitate combustion with combustion and may be in contact with or sealed against walls 24 , to 
chamber 10 . block air flow into air inlet 12 . As such , when throttle plate 

Additionally , as shown in FIG . 1 , a throttle body assembly 26 is in the fully closed position A , air flow is not received 
20 is coupled to engine 2 which includes a plurality of 40 within combustion chamber 10 or through apertures 32 , 
throttle valves 22 which are each fluidly coupled to the air which are positioned downstream of throttle plate 26 in the 
inlet 12 of each cylinder 6 . Throttle valve 22 includes a body fully closed position A , such that the position and movement 
portion 24 and a throttle plate 26 movably coupled within of throttle plate 26 controls the air flow to apertures 32 . 
body portion 24 . Body portion 24 includes a top wall 24a , However , when engine 2 is operating , air enters combustion 
a bottom wall 24b , a first side wall 24c , and a second side 45 chamber 10 for combustion therein . More particularly , ECU 
wall 24d . Illustrative throttle body assembly 20 may be 30 electronically controls operation of throttle body assem 
electronically controlled by an engine control unit ( “ ECU ” ) bly 20 based on throttle conditions of engine 2 and / or other 
30 to control operation of throttle body assembly 20 , includ operating parameters of engine 2 . For example , when a large 
ing movement of throttle plate 26 . In one embodiment , throttle input occurs , ECU 30 transmits a signal to throttle 
throttle plate 26 is configured to rotatably move between at 50 body assembly 20 and throttle plate 26 is moved to the fully 
least positions A , B , C , D , and any position therebetween open position D . When throttle plate 26 is in the fully open 
( FIG . 6 ) . position D , air flows through throttle valve 22 , into air inlet 

In one embodiment , throttle body assembly 20 also 12 , and into combustion chamber 10 for combustion therein . 
includes an outlet 28 coupled to body portion 24 , as shown In the open positioned , throttle plate 26 is generally parallel 
in FIGS . 4A - 6 . Additionally , body portion 24 of throttle 55 to top and bottom walls 24a , 24b and extends in the same 
body assembly 20 includes a plurality of apertures 32 which direction as the flow path of air into combustion chamber 10 . 
are arranged in a staggered orientation . Illustratively , aper - However , when engine 2 is operating but the throttle input 
tures 32 extend through bottom wall 24b of body portion 24 , does not require opening throttle valve 22 to the fully open 
however , apertures 32 may extend through any of walls 24a , position D , for example when engine 2 is operating at low 
246 , 24c , 24d . In the embodiment of FIG . 4A , at least one 60 loads or at idle , ECU 30 transmits a signal to throttle body 
aperture 32a is positioned downstream of throttle plate 26 assembly 20 and throttle plate 26 may be opened to a first 
and at least one aperture 32b is positioned upstream of intermediate position B , a second intermediate position C , or 
throttle plate 26 when throttle plate 26 is in a fully closed any position between fully closed position A and fully open 
position A ( FIG . 6 ) . Conversely , in the embodiment of FIG . position D . As such , when throttle plate 26 is at least 
4B , each aperture 32 is positioned downstream of throttle 65 partially opened , at least one aperture 32 is now upstream of 
plate 26 when throttle plate 26 is in the fully closed position throttle plate 26 and may be exposed and a portion of air in 
A ( FIG . 6 ) . Outlet 28 is positioned adjacent apertures 32 throttle valve 22 flows through the exposed aperture ( s ) 32 . 
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The position of throttle plate 26 may affect which apertures such as a reed valve , is positioned within any of supple 
32 receive air and / or the quantity of air received through mentary air tubes 44 , ' , 442 , 443 ' to control the direction of 
apertures 32 such that the position of throttle plate 26 air flow therein . 
modulates and controls air flow through supplementary air I n operation , the combustion cycles of cylinders 61 , 62 , 63 
assembly 40 . The portion of air received through the 5 are out of phase with each other such that when one of 
exposed , upstream aperture ( s ) 32 then flows through outlet cylinders 61 , 62 , 63 is in one stroke of the combustion cycle 
28 , into supplementary air tube 44 , through supplementary less the power stroke ) , ! ( e . g . , the power stroke ) , the other cylinders 61 , 62 , 63 are in 
air inlet 42 , into intake port 14 , and then into combustion a different stroke ( e . g . , intake stroke , exhaust stroke , etc . ) . 

chamber 10 . In this way , combustion still occurs in com Because cylinders 6 , , 6 6 , are out of phase with each other , 
bustion chamber 10 even when engine 2 is at a low loads or 10 there is a pressure difference between intake ports of cylin 

ders 6 , , 62 , 63 , which facilitates air flow between the intake at idle and the flow of air through apertures 32 is controlled 
and modulated by the position of throttle plate 26 and ports of cylinders 61 , 62 , 63 through supplementary air 

assembly 40 ' . For example , when pressure is high in the operation of throttle body assembly 20 . Furthermore , in the intake port of cylinder 67 , the pressure in the intake port of 
embodiment of FIG . 4A , even when throttle plate 26 is in the le 15 cylinder 62 is low which facilitates air flow through supple fully closed position A , air in throttle valve 22 may flow mentary air tube 44 , ' and into supplementary air inlet 42 of 
through aperture 32b , which is upstream of throttle plate 26 , the intake port of cylinder 62 . Additionally , when pressure is 
and through supplementary air tube 44 for combustion in high in the intake port of cylinder 62 , pressure is low in the 
combustion chamber 10 . intake port of cylinder 63 which facilitates air flow through 
When air is in throttle valve 22 , air flows toward com - 20 supplementary air tube 44 , ' and into supplementary air inlet 

bustion chamber 10 . However , to prevent air from flowing 42 of cylinder 67 . Similarly , when pressure is high in the 
in the opposite direction within supplementary air tube 44 intake port of cylinder 63 , pressure is low in the intake port 
( i . e . , towards throttle valve 22 ) , a one - way valve 48 ( FIG . of cylinder 6 , which facilitates air flow through supplemen 
4A ) , for example a reed valve , may be positioned adjacent tary air tube 44 , ' and into supplementary air inlet 42 of 
apertures 32 to control the direction of air flow within 25 cylinder 67 . In this way , the embodiment of FIG . 7 does not 
supplementary air tube 44 . More particularly , one - way valve require the use of air control valve 500 ( FIG . 3 ) because 
48 allows the flow of air in one direction toward supple operation of supplementary air assembly 40 ' is controlled 
mentary air tube 44 but inhibits air flow in the opposite and modulated by throttle body assembly 20 ' of engine 2 ' . As 

such , no additional valve or throttling mechanism is required direction toward throttle valve 22 . 
It should be understood that the embodiments of FIGS . 30 a ants of EIGS 30 and combustion occurs efficiently in combustion chambers 

4A - 6 do not require the use of an air control valve 500 ( FIG . 10 even when engine 2 ' is operating at low loads or at idle . 
Referring to FIG . 8 , an illustrative engine 2 ' includes four 3 ) because operation of supplementary air assembly 40 is cylinders 61 , 62 , 63 , 64 , but may include any number of controlled by throttle body assembly 20 of engine 2 . As cylinders . Throttle body assembly 20 ' is fluidly coupled to such , no additional valve or throttling mechanism is required 35 cylinders 61 , 62 , 63 , 64 . Throttle body assembly 20 ' includes to control the supplementary air entering intake port 14 and throttle valve 22 ' with the solid body portion 24 ' such that combustion chamber 10 because supplementary air assem body portion 24 ' of throttle body assembly 20 ' does not 

bly 40 is controlled and modulated by throttle body assem include apertures 32 . 
bly 20 . Referring still to FIG . 8 , a further alternative embodiment 

Referring to FIG . 7 , an illustrative engine 2 ' includes three 40 of supplementary air assemblies 40 and 40 ' is shown as 
cylinders 61 , 62 , 63 , however , engine 2 ' may include any supplementary air assembly 40 " . Supplementary air assem 
number of cylinders . An alternative embodiment of throttle bly 40 " is fluidly coupled to throttle body assembly 20 ' . 
body assembly 20 is also shown as throttle body assembly Supplementary air assembly 40 " includes a first supplemen 
20 ' which is fluidly coupled to cylinders 61 , 62 , 63 . Throttle tary air tube 52 which has a first end 52a fluidly coupled to 
body assembly 20 includes a throttle valve 22 ' fluidly 45 supplementary air inlet 42 of cylinder 6 , and a second end 
coupled to air inlet 12 of each cylinder 61 , 62 , 63 . Throttle fluidly coupled to supplementary air inlet 42 of cylinder 64 . 
valve 22 ' has a solid body portion 24 ' such that body portion Additionally , supplementary air assembly 40 " includes a 
24 ' of throttle body assembly 20 ' does not include apertures second supplementary air tube 54 which has a first end 54a 
32 . fluidly coupled to supplementary air inlet 42 of cylinder 6 , 

Throttle body assembly 20 ' is fluidly coupled to a supple - 50 and a second end 54b fluidly coupled to supplementary air 
mentary air assembly 40 ' which includes supplementary air inlet 42 of cylinder 63 . 
inlet 42 fluidly coupled to intake port 14 and supplementary In operation , the combustion cycles of cylinders 61 , 62 , 63 , 
air tubes 44 , ' , 442 , 44 , ' corresponding to cylinders 6 , , 62 , 63 , 64 are out of phase with each other such that when one of 
respectively . More particularly , supplementary air tube 44 , ' cylinders 61 , 62 , 63 , 64 is in one stroke of the combustion 
has a first end 44a , ' coupled to supplementary air inlet 42 of 55 cycle ( e . g . , the power stroke ) , the other cylinders 6 , , 62 , 63 , 
cylinder 6 , and a second end 44b , ' which extends into body 64 are in a different stroke ( e . g . , intake stroke , exhaust 
portion 24 ' of cylinder 63 and is downstream of throttle plate stroke , etc . ) . Because cylinders 61 , 62 , 63 , 64 are out of phase 
26 . Additionally , supplementary air tube 442 ' has a first end with each other , there is a pressure difference between the 
44az ' coupled to supplementary air inlet 42 of cylinder 62 intake port of cylinders 61 , 62 , 63 , 64 , which facilitates air 
and a second end 44b , ' which extends into body portion 24 ' 60 flow between the intake port of cylinders 61 , 62 , 63 , 64 
of cylinder 6 , and is downstream of throttle plate 26 . through supplementary air assembly 40 " . For example , 
Supplementary air tube 442 ' has a first end 44az ' coupled to when pressure is high in the intake port of cylinder 6 , , the 
supplementary air inlet 42 of cylinder 63 and a second end pressure in the intake port of cylinder 64 is low which 
44b , ' which extends into body portion 24 ' of cylinder 6 , and facilitates air flow through supplementary air tube 52 and 
is downstream of throttle plate 26 . As such , cylinder 61 , 62 , 65 into supplementary air inlet 42 of cylinder 64 . Similarly , 
63 are fluidly coupled to each other through supplementary when pressure is high in the intake port of cylinder 64 , 
air assembly 40 ' . In one embodiment , a one - way valve 48 , pressure is low in the intake port of cylinder 6 which 

nu 
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facilitates air flow through supplementary air tube 52 in the 6 . The engine of claim 1 , wherein the at least one cylinder 
opposite direction and into supplementary air inlet 42 of includes a plurality of cylinders , and a first supplementary 
cylinder 6 , . Additionally , when pressure is high in the intake air tube extends between a supplementary air inlet of one of 
port of cylinder 63 , pressure is low in the intake port of the cylinders and an air inlet of another cylinder , and a 
cylinder 6 , which facilitates air flow through supplementary 5 second supplementary air tube extends between a supple 
air tube 54 and into supplementary air inlet 42 of cylinder 6 . mentary air inlet of one of the cylinders and an air inlet of Similarly , when pressure is high in the intake port of another cylinder 
cylinder 62 , pressure is low in the intake port of cylinder 6 7 . The engine of claim 6 , further comprising a third which facilitates air flow through supplementary air tube 54 supplementary air tube which extends between a supple in the opposite direction and into supplementary air inlet 42 10 mentary air inlet of one of the cylinders and an air inlet of of cylinder 63 . In this way , the embodiment of FIG . 8 does another cylinder . not require the use of air control valve 500 ( FIG . 3 ) because 8 . The engine of claim 1 , further comprising a one - way operation of supplementary air assembly 40 " is controlled 
and modulated by throttle body assembly 20 ' of engine 2 " . valve positioned for directional flow of air . 
As such , no additional valve or throttling mechanism is 15 9 . The engine of claim 1 , wherein operation of the throttle 
required and combustion occurs efficientlù in combustion body assembly is electronically controlled by an engine 
chambers 10 even when engine 2 " is operating at low loads control unit . 
or at idle . 10 . The engine of claim 1 , wherein the at least one 
While this invention has been described as having an cylinder includes a plurality of cylinders , and a first end of 

exemplary design , the present invention may be further 20 a first supplementary air tube is fluidly coupled to a supple 
modified within the spirit and scope of this disclosure . This mentary air inlet of one cylinder and a second end of the first 
application is therefore intended to cover any variations , supplementary air tube is fluidly coupled to a supplementary 
uses , or adaptations of the invention using its general air inlet of another cylinder . 
principles . Further , this application is intended to cover such 11 . The engine of claim 10 , wherein the first and second 
departures from the present disclosure as come within 25 ends of the first supplementary air tube are positioned in 
known or customary practice in the art to which this inven - respective intake ports of the two cylinders . 
tion pertains . 12 . The engine of claim 11 , wherein the engine is a V - twin 

configuration . 
What is claimed is : 13 . The engine of claim 11 , wherein the at least one 1 . An internal combustion engine comprising : 30 cylinder further includes at least a third cylinder and a fourth a crankcase including a crankshaft ; cylinder , and a first end of a second supplementary air tube at least one cylinder coupled to the crankcase and defining is fluidly coupled to a supplementary air inlet of the third an internal combustion chamber ; 
an air intake system comprising an air inlet and an intake cylinder and a second end of the second supplementary air 

tube is fluidly coupled to a supplementary air inlet of the port of the at least one cylinder ; 
a throttle body assembly having a throttle valve coupled uled I fourth cylinder . 

to the air inlet and including a throttle plate ; 14 . The engine of claim 13 , wherein the first and second 
a supplementary air inlet fluidly coupled to the intake ends of the second supplementary air tube are positioned in 

port , and configured to receive a flow of air from the air respective intake ports of the third and fourth cylinders . 
intake system from a location downstream of the 40 15 . The engine of claim 14 , wherein a length of the second 
throttle plate of the at least one cylinder , and the flow supplementary air tube is greater than a length of the first 
of air is directed into the intake port of the at least one supplementary air tube . 
cylinder for combustion within the combustion cham 16 . An internal combustion engine , comprising : 
ber and the flow of air is controlled and modulated by a crankcase including a crankshaft ; 
the position of the throttle plate ; 45 at least one cylinder coupled to the crankcase and having 

wherein the throttle body having a plurality of apertures an intake port and the at least one cylinder defining an 
extending through a wall of the throttle body , wherein internal combustion chamber ; 
at least a portion of the plurality of apertures are a throttle body assembly having a throttle valve coupled 
positioned downstream from the throttle plate when the to an air inlet of the at least one cylinder and including 
throttle plate is in the fully closed position , and wherein 50 a throttle plate ; 
a portion of the apertures are configured to receive air a supplementary air inlet fluidly coupled to the intake 
when the throttle plate is in a first position and each of port , wherein the supplementary air inlet is configured 
the apertures receives air when the throttle plate is in a to receive a flow of air from a location downstream of 
second position . the throttle plate of the at least one cylinder , and the 

2 . The engine of claim 1 , wherein the flow of air is 55 flow of air is directed into the intake port of the at least 
received through a supplementary air tube having first and one cylinder for combustion within the combustion 
second ends . chambers 

3 . The engine of claim 2 , wherein the first end of the wherein the throttle body includes a plurality of apertures 
supplementary air tube is positioned to direct air flow into extending through a wall of the throttle body and open 
the intake port and a second end is positioned adjacent to the 60 into the air inlet adjacent to the throttle plate , and 
throttle valve . wherein at least a portion of the plurality of apertures 

4 . The engine of claim 3 , wherein the supplementary air are positioned downstream from the throttle plate when 
tube is positioned on a single cylinder . the throttle plate is in the fully closed position , and 

5 . The engine of claim 1 , wherein at least a portion of the wherein a portion of the apertures are configured to 
plurality of apertures are positioned upstream from the 65 receive air when the throttle plate is in a first position 
throttle plate when the throttle plate is in the fully closed and each of the apertures receives air when the throttle 
position . plate is in a second position . 
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17 . The engine of claim 16 , wherein the flow of air is mentary air inlet of one cylinder and a second end of the first 
received through a supplementary air tube having first and supplementary air tube is fluidly coupled to a supplementary 
second ends . air inlet of another cylinder . 

18 . The engine of claim 17 . wherein the first end of the 28 . The engine of claim 16 , wherein the at least one 
supplementary air tube is positioned to direct air flow into 5 oy ! 5 cylinder further includes at least a third cylinder and a fourth 

cylinder , and a first end of a second supplementary air tube the intake port and a second end is positioned adjacent to the is fluidly coupled to a supplementary air inlet of the third 
throttle valve . cylinder and a second end of the second supplementary air 

19 . The engine of claim 18 , wherein the first and second tube is fluidly coupled to a supplementary air inlet of the 
ends of the first supplementary air tube are positioned in 
respective intake ports of the two cylinders . 29 . The engine of claim 28 , wherein a length of the second 

20 . The engine of claim 19 , wherein the engine is a V - twin supplementary air tube is greater than a length of the first 
configuration . supplementary air tube . 

21 . The engine of claim 17 , wherein the supplementary air 30 . The engine of claim 28 , wherein the first and second 
tube is positioned on a single cylinder . ends of the second supplementary air tube are positioned in 

: 15 respective intake ports of the third and fourth cylinders . 22 . The engine of claim 16 , wherein the flow of air 31 . An internal combustion engine , comprising : received within the supplementary air inlet is controlled by a crankcase including a crankshaft movement of the throttle plate . at least one cylinder coupled to the crankcase and having 
23 . The engine of claim 16 , wherein operation of the an intake port and the at least one cylinder defining an 

throttle body assembly is electronically controlled by an 20 internal combustion chamber ; 
engine control unit . a throttle body assembly having a throttle valve coupled 

24 . The engine of claim 16 , wherein the at least one to an air inlet of the at least one cylinder and including 
cylinder includes a plurality of cylinders and a first supple a throttle plate ; 
mentary air tube extends between a supplementary air inlet a supplementary air inlet fluidly coupled to the intake 
of one of the cylinders and an air inlet of another cylinder , 25 port , wherein the supplementary air inlet is configured 

to receive a flow of air from a location downstream of and a second supplementary air tube extends between a 
supplementary air inlet of one of the cylinders and an air the throttle plate of the at least one cylinder , and the 

flow of air is directed into the intake port of the at least inlet of another cylinder . 
25 . The engine of claim 24 , further comprising a third one cylinder for combustion within the combustion 

supplementary air tube which extends between a supple - 30 chamber ; 
wherein the throttle body includes a plurality of apertures mentary air inlet of one of the cylinders and an air inlet of extending through a wall of the throttle body and open another cylinder . 

26 . The engine of claim 16 , further comprising a one - way into the air inlet adjacent to the throttle plate , and 
valve positioned for directional flow of air . wherein at least a portion of the plurality of apertures are 

27 . The engine of claim 16 , wherein the at least one 35 positioned upstream from the throttle plate when the 
cylinder includes a plurality of cylinders , and a first end of throttle plate is in the fully closed position . 
a first supplementary air tube is fluidly coupled to a supple 


